Clinical simulation is not a new phenomenon in the context of respiratory therapy education. In past years its role has been gradually established across health professions education, although some suggest that there has historically been limited research of sufficient quality to provide robust evidence of its educational utility \[[@cit0001], [@cit0002]\]. In response, an emerging body of research-informed literature is beginning to explicate the complexities of clinical simulation. For instance, a recent systematic review by Cook et al. \[[@cit0002]\] demonstrated that in comparison with no intervention, simulation-based health professions education can be associated with positive effects on the knowledge, skills, and behaviours of learners. In respiratory therapy in Canada, the knowledge, skills, and behaviours required of learners for entry-to-practice into the profession are identified in the current Respiratory Therapy National Competency Profile (NCP). The identification of effective approaches to developing these entry-to-practice competencies in learners has become a matter of shared interest to many stakeholders within the profession.

The Respiratory Therapy NCP was first created in 2003 by the National Alliance of Respiratory Therapy Regulatory Bodies (NARTRB) and updated after a nationwide professional validation survey in 2011 \[[@cit0003], [@cit0004]\]. In this profile the use of clinical simulation was initially introduced with distinct definitions for high- and low-fidelity simulation. These definitions were used when simulation was identified as an acceptable method of evaluation for 20 of the 315 total competencies listed in the profile \[[@cit0004]\]. This national policy decision was intended to provide some limited flexibility to accommodate competency assessment in respiratory therapy programs that encountered difficulty in ensuring sufficient opportunities for students to gain clinical exposure to those competencies.

The direction provided by the 2011 NCP with regards to clinical-simulation-based student evaluation generated some controversy within the Canadian respiratory therapy community (e.g., operationalization of the policy, educational validation of the assessment, etc.). In development of a new iteration of the NCP---the National Competency Framework (NCF)---the NARTRB reaffirmed its desire to continue to recognize the use of simulation as an educational and assessment tool. With expressed uncertainty as to best practices in the use of clinical simulation in entry-to-practice contexts, and in response to action items agreed to in collaboration with CoARTE (Council on Accreditation for Respiratory Therapy Education), the NARTRB requested the creation of an expert workgroup to develop a list of recommendations. The working group was asked to examine and define under what conditions simulation could be used to assess the entry-to-practice competency of graduating respiratory therapy students. The primary mandate of the workgroup would be to determine how clinical simulation can best be employed in respiratory therapy education, with the interest of public safety and protection at the fore.

In response, the Advisory Workgroup on the Use of Clinical Simulation was struck to provide recommendations to the NARTRB on the appropriate use of clinical simulation for the learning and assessment of entry-to-practice competencies for the implementation of the 2011 NCP. The roles and responsibilities of the assembled committee were to: review literature related to the use of clinical simulation in the attainment and demonstration of competencies and related best practices; make recommendations with respect to the use of clinical simulation as a learning method to supplement and/or replace clinical practice to attain and demonstrate the competencies identified as entry-to-practice contained within the NCP; and make recommendations on establishing a plan for the management, administration, and implementation of clinical simulation.

The resulting recommendations are therefore intended to inform the application of clinical simulation in education programs relative to the attainment of entry-to-practice competencies as outlined in the current NCP \[[@cit0003]\]. It is noteworthy that interpretation of the literature may be different when clinical simulation is used in different contexts, such as in post-educational program licensure examinations, continuing professional development, etc.

DEVELOPMENT OF RECOMMENDATIONS {#sec1}
==============================

The Advisory Workgroup collaborated over the course of a number of months during 2015 and 2016. During that time the Advisory Workgroup engaged in considerable critical discussion regarding the current literature relative to the application of simulation in education programs for the attainment of entry-to-practice competencies, as was outlined in the 2011 NCP \[[@cit0004]\]. Consensus was achieved that wherever possible the recommendations would be evidence based on the currently available literature. As a foundational tenet of these recommendations, the Advisory Workgroup agreed that clinical simulation is an adjunct or a technique for learning, and is not a replacement for clinical assessment except in specific limited situations where it approximates clinical conditions.

The relevant literature was critically appraised in relation to the range of key conceptual areas discussed by the workgroup, including its use for enhancing traditional learning models, for replacing learning in clinical contexts, and for assessment of practice readiness. In brief, the Advisory Workgroup agreed that:Extensive literature exists supporting the effectiveness of simulation for enhancing learning in both entry-to-practice education and professional development contexts, in particular when quality debriefing is included as part of the educational design \[[@cit0002], [@cit0005]--[@cit0009]\].Limited literature exists describing the effectiveness of replacing traditional clinical education exposure with simulated clinical experiences within entry-to-practice health professional education programs \[[@cit0010]\].A paucity of literature exists exploring the use of simulation to assess clinical competencies (for entry-to-practice readiness) in respiratory therapy. Literature available from other health professions describes validated simulation-based assessments that relate to specific professional competencies, typically in the context of Objective Structured Clinical Exam (OSCE) type licensure and certification assessment (i.e., post-completion of entry-to-practice education program) \[[@cit0011]--[@cit0017]\].

As a result of this work, the Advisory Workgroup has developed recommendations for the use of simulation in both the formative and summative assessment settings. It was the opinion of the Advisory Workgroup that the assessment strategies should be designed to suit the educational purpose \[[@cit0018]\]. As such, the following recommendations address the use of clinical simulation for each assessment process separately (i.e., summative and formative assessment).

GENERAL RECOMMENDATIONS {#sec2}
=======================

Formative assessment of competencies in the 2011 NCP {#sec2.1}
----------------------------------------------------

With regards to educational practices, the use of formative assessment is encouraged to identify learning gaps and modify learning plans toward developing competencies \[[@cit0019]\]. The use of formative assessment in clinical simulations along with deliberate practice has been shown to improve learning outcomes for which the simulations are designed \[[@cit0002], [@cit0006]--[@cit0009], [@cit0014]\]. The degree of realism required of a clinical simulation is dependent on the level of the learner and the objectives of the simulation \[[@cit0020], [@cit0021]\]. This Advisory Workgroup recommends using formative assessment in clinical simulation activities followed with debriefing and deliberate practice as a mechanism to assist learners with competency development.

Summative assessment of competencies in the 2011 NCP {#sec2.2}
----------------------------------------------------

Summative assessment refers to evaluating if learners have achieved defined learning outcomes using traditional methods such as grading tests or providing marks \[[@cit0018]\]. For the purpose of this report, summative assessment is the assessment of students for confirming entry-to-practice competency. With regards to respiratory therapy practice, there is no direct evidence supporting the notion that summative assessments of competencies for entry-to-practice can be achieved in simulated clinical settings. The Advisory Workgroup cannot therefore recommend the use of simulation for routine summative assessment for entry-to-practice competency based on the current literature.

It is recognized that the degree of realism of a clinical simulation is dependent on the design and attention to approximating reality \[[@cit0020], [@cit0021]\]. It is the recommendation of this Advisory Workgroup that if under exceptional circumstances the use of simulation is deemed necessary for the summative assessment of any competencies, they must be conducted in the most realistic setting, under the most realistic conditions available. It is important that the level of realism is sufficient to allow valid assessment of the targeted construct to occur \[[@cit0022], [@cit0023]\]. Summative assessments of competencies should not be performed in settings that do not approximate realistic conditions or lack design and attention to approximating reality and ensuring validity.

SPECIFIC RECOMMENDATIONS {#sec3}
========================

1. Recommendations on the use of clinical simulation for formative assessment for entry-to-practice {#sec3.1}
---------------------------------------------------------------------------------------------------

Recommendation 1.1 {#sec3.2}
------------------

The use of clinical simulation for formative assessment is strongly encouraged in the curriculum of respiratory therapy education programs to foster the development of competencies and skills \[[@cit0002], [@cit0008]\]. Formative simulation may be sequentially incorporated as a component of the broader curriculum design ("at the right place, at the right time, for the right learning").

Recommendation 1.2 {#sec3.3}
------------------

Feedback and debriefing are essential elements of effective clinical simulation for formative assessment \[[@cit0005], [@cit0021], [@cit0024]\].

Recommendation 1.3 {#sec3.4}
------------------

Clinical simulation for formative assessment is an effective approach to optimally prepare students for clinical exposure \[[@cit0002], [@cit0008], [@cit0010]\].

Recommendation 1.4 {#sec3.5}
------------------

The following limitations should be considered when using clinical simulation for formative assessment:

a.  The assessment requires development by individuals who have the knowledge, skills, attitudes, and abilities in generally accepted principles in simulation-based education \[[@cit0009], [@cit0025]\].

b.  There are appropriate physical and human resources available \[[@cit0020]\].

c.  The evidence does not support the definition of high and low fidelity simulation as presented in the 2011 NCP. More effective distinctions with regards to the degree of fidelity can be made by examining three key elements---physical, semantical, and phenomenal---see Appendix A: Definition of Fidelity \[[@cit0006]\].

d.  Clinical simulation is an approximation of reality and may not be a sufficient replacement for clinical exposure \[[@cit0023]\].

Recommendation 1.5 {#sec3.6}
------------------

The following evidence-informed strategies using clinical simulation for formative assessment include:

a.  Use of fidelity as appropriate to the learning objectives in the clinical simulation, to the learning and skills level of the student, and to their level of experience with simulation \[[@cit0016], [@cit0020]\].

b.  Thoughtful instructional design principles should be applied in clinical simulation for formative assessment \[[@cit0020], [@cit0021], [@cit0027], [@cit0028]\].

c.  Appropriate approaches to debriefing and feedback are selected from amongst those that have been proven effective \[[@cit0024], [@cit0025]\].

d.  Establishment of a learning environment characterized by trust and safe learning practices amongst the participants \[[@cit0016], [@cit0029]\].

Recommendation 1.6 {#sec3.7}
------------------

The assessment of learning is an ongoing process throughout the education cycle \[[@cit0030]\].

Recommendation 1.7 {#sec3.8}
------------------

These recommendations should be periodically reviewed and updated to meet the requirements of future iterations of the NCF and to ensure consistency with emerging literature.

2. Recommendations on the use of clinical simulation for summative assessment of competencies for entry-to-practice {#sec3.9}
-------------------------------------------------------------------------------------------------------------------

Recommendation 2.1 {#sec3.10}
------------------

Summative assessment within the clinical environment is the gold-standard \[[@cit0023]\].

Recommendation 2.2 {#sec3.11}
------------------

Clinical simulation may be an acceptable alternative to assess competencies in some exceptional circumstances, such as:

a.  to address limitations in achieving and/or accessing clinical exposure;

b.  to assess internationally educated health professionals who are seeking to work in Canada as Registered Respiratory Therapists;

c.  an individual returning to active respiratory therapy practice after extended absence from practice;

d.  if clinical simulation is deemed to offer a higher quality of assessment than available in a clinical setting, as long as it supported by rigorous evidence.

Recommendation 2.3 {#sec3.12}
------------------

For summative assessment using clinical simulation for entry-to-practice the following limitations should be considered:

a.  The assessment using clinical simulation is performed by individuals who have the knowledge, skills, attitudes, and abilities in generally accepted principles of simulation-based assessment \[[@cit0016], [@cit0022], [@cit0025]\].

b.  The appropriate physical and human resources are available \[[@cit0020]\].

c.  The evidence does not support the definitions of high- and low-fidelity simulation as presented in the 2011 NCP. More effective distinctions with regards to the degree of fidelity can be made by examining three key elements of realism---physical, semantical and phenomenal---see Appendix A: Definition of Fidelity \[[@cit0006]\].

d.  Clinical simulation is an approximation of reality and may not be a sufficient replacement for clinical exposure \[[@cit0023]\].

e.  A single point assessment may be insufficient to determine competency.

Recommendation 2.4 {#sec3.13}
------------------

The following are evidence-informed strategies for summative assessment using clinical simulation:

a.  Establish a clinical situation and environment that approximates a real-world situation, addressing all three elements of high-fidelity simulation \[[@cit0006]\].

b.  Thoughtful instructional design principles should be applied in clinical simulation for summative assessment \[[@cit0020], [@cit0021], [@cit0027], [@cit0028]\].

Recommendation 2.5 {#sec3.14}
------------------

The assessment of learning is an ongoing process through the education cycle \[[@cit0030]\].

Recommendation 2.6 {#sec3.15}
------------------

It is recognized that assessment spans a continuum from formative to summative assessment and these recommendations are not meant to undermine the value of debriefing in the formative assessment context \[[@cit0008], [@cit0031]\].

Recommendation 2.7 {#sec3.16}
------------------

These recommendations should be reviewed periodically and updated to meet the requirements of future iterations of the NCF and to ensure consistency with emerging literature.

3. Recommendations about the use of clinical simulation in the evaluation of the 2011 NCP competencies {#sec3.17}
------------------------------------------------------------------------------------------------------

Recommendation 3.1 {#sec3.18}
------------------

Establish a standing advisory committee to provide ongoing expert advice to the NARTRB on education-related issues.

Recommendation 3.2 {#sec3.19}
------------------

As simulation design represents only one component in a program's curriculum design, it is the opinion of the Advisory Workgroup that imposing conditions, limitations, or encouraging a certain threshold with respect to the use of clinical simulation should not be incorporated into national educational program requirements for formative and summative assessments.

4. Recommendation of the advisory workgroup on the use of clinical simulation {#sec3.20}
-----------------------------------------------------------------------------

Recommendation 4.1 {#sec3.21}
------------------

Several environmental factors have been identified in the literature as essential in creating an effective debriefing environment in clinical simulation, including: fostering a supportive learning environment, ensuring participants feel comfortable, and establishing trust within the circle of participants \[[@cit0025], [@cit0029]\]. In light of the importance of fostering a debriefing environment that supports learning, there is value for educators and regulatory bodies to carefully consider that employing simulation-based summative assessment (e.g., high-stakes examinations) of respiratory therapy learners may impact those essential environmental factors.

The profession should consider how it may ensure that any move towards employing simulation-based high-stakes examinations in respiratory therapy education does not threaten to undermine the effectiveness of the clinical simulation learning environment.

FUTURE DIRECTIONS {#sec4}
=================

In relation to the primary mandate assigned to the Advisory Workgroup by the NARTRB, it is the opinion of the Advisory Workgroup that the responsible use of clinical simulation is in the interest of public safety and protection. The Advisory Workgroup identified the opportunity to engage the collective respiratory therapy education community (e.g., CACERT (Canadian Advisory Council for Education in Respiratory Therapy), CoARTE, CBRC (Canadian Board for Respiratory Care)) as well as other professions on topics of mutual interest such as the integration of simulation into future curriculum design and the development for formative education in addition to the recommendations for summative evaluation as requested by the NARTRB. The Advisory Workgroup also indicated a willingness to continue to advise the NARTRB on the use of clinical simulation in future iterations of the NCF.

Looking forward, a need exists for original respiratory therapy specific research and scholarly work in the area of clinical simulation. In particular, research should be conducted that can enlighten the profession's understanding of the use of clinical simulation for assessment of entry-to-practice competencies in educational programs.

Beyond these recommendations, it is the opinion of the Advisory Workgroup that it may be in the best interest of respiratory therapy educators to develop their own strategies for implementing these recommendations, or other emerging best practices on clinical simulation-based formative and summative assessment. It is felt that this has the potential to eventually lead to the establishment of national standards in simulation-based respiratory therapy education.

Definition of fidelity {#sec5}
======================

Fidelity describes the degree of realism in simulated environments and includes physical, semantical, and phenomenal aspects \[[@cit0006]\]. "Skillful blending of the three...will allow our trainees to 'suspend disbelief' that this is a situation with real relevance to them" \[[@cit0026]\]. Participant engagement is based on no single element of realism, but assures that no single element "violates their expectations in a way that disrupts their engagement" \[[@cit0026]\].

Physical reality concerns characteristics that are measurable (e.g., the weight of an infant mannequin). In this way physical fidelity might be described as the reality of simulator equipment, measurable elements of the environment, or physical aspects of movements of such characteristics.

Semantical reality concerns those parts of the simulation experience that are "facts only by human agreement" \[[@cit0006]\]. Semantical fidelity describes "concepts and their relationships...presented as text, pictures, sounds, or events" \[[@cit0006]\]. Semantic fidelity is therefore assured only when the information presented is interpretable as realistic (e.g., when a simulated patient's heart stops beating it is also made to stop breathing as is natural).

Phenomenal reality concerned with participants understanding of how the simulation event relates to another real situation, clinical practice for example (e.g., team interaction a simulated trauma scenario feels lifelike despite obvious physical differences compared with real life). This phenomenal fidelity depends on the "emotions, beliefs, and self-aware cognitive states of rational thought" \[[@cit0006]\] experienced by participants in simulation.

When considering the appropriate combination of realism elements for achieving optimal fidelity, the incorporation of appropriate interprofessional team members must also be carefully considered. Having the appropriate interprofessional team members present can greatly enhance the phenomenal reality of the simulation. Additionally, especially when team interactions are integral to the objectives of the simulation scenario, their participation could also enhance the physical and semantical reality. For example it may not be common to have five respiratory therapists caring for the same patient; however, it would not be uncommon to have five healthcare professionals caring for a critically ill patient, each bringing different yet overlapping roles and skill sets to the situation. When the professional composition of the care team (simulation participants) is not carefully considered during the development of simulation scenarios, the fidelity of the simulation as experienced by learners is likely to be negatively impacted. The development of an optimal interprofessional simulation experience may require collaboration with other educational institutions. This would allow students to gain exposure and experience working with professions they regularly interact with when providing care to patients, as opposed to limiting interprofessional interactions to only students studying in healthcare programs at the same institution.
